DUDLEY *N r:V ' 
NAVAL PGbiijsv 

MON'; 



T* r\ a p Y 

>i;UAi ~ 



SCHOOl 

'01 






/ r 






IMPACTS OF FRESHWATER IMPOUNDMENT 
IN THE WEST LOCH OF PEARL HARBOR 



A THESIS SUBMITTED TO THE GRADUATE DIVISION OF THE UNIVERSITY 
OF HA WAIT AT MANOA IN PARTIAL FULFILLMENT OF THE 
REQUIREMENTS FOR THE DEGREE OF 

MASTER OF SCIENCE 
IN 

CIVIL ENGINEERING 
May 1993 



By 

Richard P. Sauerwein, Jr. 

a 



Thesis Committee: 



Yu-Si Fok, Chairperson 
Clark K. Liu 
C.S. Papacostas 



DUDLEY KNOX LIBRARY 
ittVAL POSTGRADUATE SCHOOL 
tontREY CA 93943-5101 



We certify that we have read this thesis and that, in our opinion, it is 
satisfactory in scope and quality as a thesis for the degree of Master of Science in Civil 
Engineering 



THESIS COMMITTEE 



ACKNOWLEDGMENTS 



This work compiles available data from a wide variety of sources. Without the 
collective cooperation of the individuals responsible for the collection and maintenance 
of this information, this thesis could not have been developed. The following people 



were particularly helpful and the professional courtesy they have extended sets a fine 

example for future interagency collaboration: 

Ms. Karen Sumida, Pacific Division. Naval Facilities Engineering 

Mr. Glen Yoshinaga Command. US Navy. 

Mr. Bums Yamashita 
Mr. Mel Kaku 

Mr. Glen Miashiro Public Works Center. Pearl Harbor. 

Mr. Chris Kwock 
Mr. Claude Inake 



MAJ Wylie Bearup 

Mr. Vaughn Kunishige, 
Ms. Lenore Fukuda 
Ms. Lenore Nakama 

Mr. Chester Lao, 

Mr. Dave Nagamine, 
Mr. Steve Chang 

Mr. Paul Haraguchi, 
Mr. Roy Hardy 
Mr. Neil Fujii 

"Taka" 



Mr. Dave Visintainer 



Dr. Steve Hughes, 



Mr. David Lindsay 
Mr. Cliff Takanaka 



Naval Civil Engineering Laboratory- 

Water Resources Division. Honolulu Office. 
US Geological Survey. 



Board of Water Supply for Honolulu. 

Water Quality Branch. Department of Health. 

Water Resources Management Division. 
Department of Land and Natural Resources. 



Wastewater Management Division. 

Department of Public Works. Honolulu. 

Water Division. Department of Public Works. 
City of St. Louis. Missouri. 

Coastal Engineering Research Center. 
Waterways Engineering Station. US Army 

Pacific Ocean Division. 

US Army Corp of Engineers 

iii 



TABLE OF CONTENTS 



ACKNOWLEDGMENTS iii 

LIST OF TABLES vii 

LIST OF FIGURES viii 

EXECUTIVE SUMMARY 1 

CHAPTER ONE: Preservation of Paradise 3 

THE ENVIRONMENTAL CLIMATE of OAHU 3 

PROBLEM STATEMENT 6 

"PLAYERS" IN THE PROCESS 10 

Board Of Water Supply (BWS), City And County Of Honolulu 10 

City And County Of Honolulu, Department Of Public Works 11 

State Department Of Health (DoH) 12 

State Department Of Agriculture (DoA) 13 

State Department Of Land & Natural Resources, 

State Office Of Planning (OSP) 14 

Ewa Plain Water Development Corporation (EPWDC) 15 

The Pearl Harbor Estuary Program Interagency Committee 15 

Oahu Sugar Company 16 

Sierra Club Legal Defense Fund (SCLDF) 16 

Commander, Naval Base Pearl Harbor 17 

Pacific Division, Naval Facilities Engineering Command (PACDIV) 
Naval Civil Engineering Laboratory (NCEL) 

Naval Energy & Environmental Support Activity (NEESA) 18 

Commanding Officer, Naval Magazine Lualualei 21 

University of Hawai'i, Water Resources Research Center (WRRC)...21 

SUMMARY 22 

REFERENCES 22 

CHAPTER TWO: Considerations of Environmental Law 29 

NATIONAL ENVIRONMENTAL POLICY ACT 29 

ENDANGERED SPECIES ACT 31 

CULTURAL RESOURCES LAW 33 

CLEAN WATER ACT (Federal Water Pollution Control Act) 36 

Elimination of Discharges 37 

Interim "Fishable and Swimmable" Goal 38 

Prohibit Discharge of Toxic Pollutants 38 

Areawide Waste Treatment Management Planning 39 

Research and Demonstration to Eliminate Discharge 40 

Non-Point Source Programs 41 

Primary Responsibilities and Rights of States 42 

State Allocation of Water Rights 42 



IV 



COMPREHENSIVE ENVIRONMENTAL RESPONSE, 

COMPENSATION, AND LIABILITY ACT of 1980 (CERCLA), and 

SUPERFUND AMENDMENT (SARA) 45 

CORP OF ENGINEER PERMITS 46 

SAFE DRINKING WATER ACT 47 

SUMMARY 48 

REFERENCES 49 

CHAPTER THREE: Assessment of Current Water Quality 51 

APPLICABLE WATER QUALITY STANDARDS 52 

WATER QUALITY of WAIKELE STREAM 53 

WATER QUALITY of PEARL HARBOR 55 

IMPACT of SEDIMENT CONTAMINATION on WATER QUALITY 56 

SUMMARY 58 

REFERENCES 59 

CHAPTER FOUR: Effects of Impoundment 62 

IMPOUNDMENT CHARACTERISTICS 62 

SURFACE INFLOW 64 

SEEPAGE 67 

RESERVOIR RAINFALL 70 

EVAPORATION 70 

RESERVOIR HYDROGRAPH 70 

MASS LOADING 75 

TEMPERATURE 76 

STRATIFICATION 77 

DETENTION TIME 79 

GENERAL CHARACTERIZATION of IMPOUNDMENT EFFECTS 80 

Coliforms 80 

Turbidity 81 

Total Dissolved Solids 81 

Manganese 81 

Lead 81 

Iron 82 

Aluminum 82 

Hardness 82 

Chlorides 82 

SUMMARY 83 

REFERENCES 83 

CHAPTER FIVE: Facilities Requirements 87 

IMPOUNDMENT STRUCTURE 87 

Geologic Conditions 89 

Design Considerations 90 

Potential Problems 91 

ROADWAY 96 

SPILLWAY 96 



v 



INTAKE STRUCTURE 97 

WETLAND HABITAT 97 

TREATMENT PLANT 99 

Distribution System 100 

REFERENCES 101 

CHAPTER SIX: Cost Comparison 104 

COST SUMMARY 105 

COST COMPARISON 106 

REFERENCES 108 

CHAPTER SEVEN: Implementation Plan 109 

SYNOPSIS 109 

POTENTIAL BENEFITS 1 12 

PLAN OF ACTION 113 

REFERENCES 115 

APPENDIX A 116 



vi 



LIST OF TABLES 



Table Page 

3-1. Comparison of Average Raw Water Quality 54 

3- 2. Sediment Contamination Trends 57 

4- 1. Physical Characteristics at Site 3 64 

4-2. Reservoir Inflows 65 

4-3. Rainfall Data From Honouliuli Watershed 68 

4-4. Reservoir Outflows 71 

4- 5. Mean Values Of Critical Water Quality Parameters 76 

5- 1. West Loch Treatment Requirements 99 

6- 1. Unit Cost for Potable Production Alternatives 107 



Vll 



LIST OF FIGURES 



Figure Page 

1-1. Aquifer Systems 4 

1-2. West Loch Drainage Basin 9 

1- 3. Location Of Waiawa Shaft 20 

2- 1 . The Nepa Process 32 

2-2. Development Constraints 34 

2-3. Section 106 Review 35 

2-4. Hawai'i Water Quality Standards 43 

4- 1 . Proposed Dam S ites 63 

4-2. Kapakahi Nomograph 66 

4-3. Honouliuli Watershed & Rain Gauging Stations 69 

4-4. Reservoir Hydrograph 72 

4- 5. Rippel Mass Curve 74 

5- 1. Limited Crossection Earth Dam 88 

5-2. Mass Balance At Failure Plane 94 

5-3. Flow Net across Dam Base 95 

5-4. Dredging & Wetland Sites 98 

7-1. Data Collection and R&D Requirements 114 



VUl 



EXECUTIVE SUMMARY 



Potable use of surface water is an old concept that deserves reconsideration in 
Hawai'i. Surface impoundment complements existing potable sources by preserving 
the sustainable yield of groundwater aquifers and capturing runoff and leakage that 
would otherwise be lost. Current environmental regulations at both the State and 
federal level dictate that alternative water sources be developed to meet future 
demands. The complexity of Hawaii’s water rights code demands that new sources be 
developed through joint venture between local, State and federal government as well as 
private business. Local public interest in environmental issues and special interest 
resistance to large public works projects suggests full public participation in the 
planning process for these alternative sources. This will promote public acceptance or 
rejection of the proposal early in the process so that costly delays can be avoided later. 

The objective of this thesis is to review existing data to determine the viability 
of capturing surface runoff from Waikele and Honouliuli Streams. Impoundment of 
this alternative water source, within the existing confines of West Loch, offers 
substantial benefits to all interested parties. Besides creating a new 25 mgd potable 
water supply to support future development within the Ewa Plain, it can also control 
non-point source pollution that is the largest remaining cause of pollution in the Pearl 
Harbor Estuary. This project can also do much to enhance and create new wetland 
habitat to support endangered Hawaiian waterfowl. By controlling sedimentation of 
ship channels significant savings can be realized from reduced maintenance dredging. 

It allows an opportunity for consolidation of existing military activities that could 
promote more compatible land use in rapidly developing residential areas by making 
land used for ordnance stowage available for military housing. 
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Sufficient data is available to warrant further study of this proposal. Existing 
water quality data on Waikele Stream suggest that it can provide a reliable source of 
raw water that can be treated using conventional methods to yield a high quality potable 
product. Impoundment of this runoff is expected to improve the quality of nine critical 
water quality parameters which will dictate treatment process design requirements. 
Preliminary estimates indicate that production cost competes favorably with other 
potable water production alternatives. 

While this study is far from conclusive it does compile extensive existing data 
and offer a plan to gather additional information and begin a dialog with affected 
parties. Much of this future data gathering & research may be eligible for funding 
through non-point source pollution demonstration grant programs. It is the authors' 
hope that it will stimulate constructive dialog between potential beneficiaries, that will 
lead to a well-informed consensus regarding project value and cost sharing. 
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CHAPTER ONE: 
Preservation of Paradise 



THE ENVIRONMENTAL CLIMATE of OAHU 

The island of Oahu is a fast growing metropolitan community rapidly 
approaching a population of one million people. The community is blessed with the 
reputation as a tropical paradise of sparkling blue waters, fresh pure trade winds, and 
abundant greenery. Its majestic mountains gather sufficient rainfall to sustain a large 
ground water supply which has supported a strong agricultural economy and sustained 
development. The rapid urbanization of the leeward shores has raised concerns about 
the sustainability of groundwater sources as the island nears its estimated supportable 
population. The State of Hawai'i has a strong tradition of protecting water resources 
through regulation of land use. The zoning of preservation lands was initiated on 
Oahu early in the 1920s to protect groundwater recharge areas (Lau, 1987). In 1987, 
after ten years of debate, the Legislature finally enacted a State Water Code. Its 
objective is to balance the property interests of agricultural producers and land 
developers with the conservation of this valuable natural resource. As a result, the 
Commission on Water Resource Management is responsible for allocating water 
resources throughout the state. Figure 1-1 shows the Pearl Harbor Ground Water 
Control Area (PHGWCA) which was established by the Ground Water Use Act in 
1979*. It includes the Waimalu, Waipahu, Wahiawa, and Ewa water use districts and 
contains the largest groundwater body on Oahu, supplying more than 50 percent of the 
island's water demand (BWS, 1982 and Wilson Okamoto & Associates, 1992). 
Estimates of sustainable yield in this aquifer have been lowered from 225 million 
gallons per day (mgd) in 1988, to 197 mgd, and entirely allocated to the existing users 
1 Chapter 177, Hawaii Revised Statutes, 1986 
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(DWRM, 1992). The Ewa Plain, which lies within this area, is designated in the City 
and County of Honolulu General Plan as the site of Oahu's second primary urban area 
(Department of General Planning, 1977). This new "Second City" has been planned by 
State and City officials to provide housing and jobs to support a future population 
estimated to reach 1,049,500 by 2010 (Hawai'i, 1988). Water demand in the Ewa area 
would increase over 300 percent (Wilson Okamoto & Associates, 1992). The success 
of this development is not only financially important to the participating developers but 
also vital to alleviating urgent housing, transportation, and job deficiencies for the 
general public. Development of an alternative water source is essential for future 
economic growth on Oahu. 

A small group of vocal environmental populists has also launched a vigorous 
media and legal debate to maintain the pristine quality of local bays and beaches, as 
well as further their political ambitions. The main target of this campaign has been 
illegal discharge of sewage from the city's sewage treatment plants. These plants 
provide advanced primary treatment that removes about 35 % of pollutants from the raw 
sewage before it is discharged into the ocean approximately one mile from shore. 
Although several studies have indicated that current water quality degradation is 
primarily the result of non-point pollution (Fujioa, 1990), this group contends that 
secondary or tertiary treatment is the only acceptable method of safely disposing of the 
island’s sewage. 

In 1972 the Federal Water Pollution Control Act mandated secondary treatment 
for all publicly-owned treatment facilities but in 1977 Congress acknowledged the 
greater assimilative capacity of the ocean by allowing the EPA to consider waivers for 
marine discharges. The city has spent enormous amounts of money to construct 
additional, advanced primary treatment plants to eliminate discharges from estuaries 
and embayments at Pearl Harbor and Kaneohe Bay, and improve deep ocean outfalls to 
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obtain EPA’s waiver. If construction of secondary treatment plants can be avoided 
future expenditures of sewage fees can be directed at improvements to the sewage 
collection system that is very old and causes most of the illegal discharge. 

Implementation of any major public works project has been met with significant 
public opposition from various factions and interest groups throughout the island. 
Completion of the H-3 freeway, connecting Windward and Central Oahu, has been 
delayed over 30 years and plans for a rapid transit system have generated additional 
controversy. The resentment of the local populace grows as development continues. 
Foreign investment, land use regulation has resulted in increasing property taxes, the 
most expensive housing and the highest cost of living in the nation. Consequently, 
fewer residents are able to afford their own home. As the 100th anniversary of the end 
of the Hawaiian monarchy is commemorated, renewed claims for return of ceded lands 
grow. They are fueled by the growing mistrust of government bred by the continuing 
failures of the Hawaiian Homelands Program to allocate trust lands and the perception 
of insensitivity to native cultural heritage and the sewage disposal controversy. 
PROBLEM STATEMENT 

What is the best way to resolve new demands for potable water within the Pearl 
Harbor Ground Water Control Area? During the past twenty years several plans have 
been proposed to: 

reallocate existing potable supplies 

use sewage effluent to augment groundwater recharge; 

reuse secondary-treated effluent for crop irrigation; 

treat primary effluent using biological capacity of water hyacinth prior to reuse 
for irrigation; 

desalt existing brackish water supplies, and; 
create a freshwater impoundment in West Loch. 
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The Board of Water Supply (BWS) and the Department of Land and Natural Resources 
(DLNR) have advocated reallocation of potable groundwater supplies used for 
irrigation as a principal component of their water management plans for many years 
(BWS, 1975 and Wilson Okamoto & Associates, 1992). Use of sewage effluent for 
irrigation or recharge has been extensively researched (Lau, 1989 and Gee, 1985) and 
is rapidly becoming common practice in arid states (Lau, 1990 & 91). Public health 
officials in Hawai'i have been reluctant to adopt this practice without first providing 
secondary treatment (Wilson Okamoto & Associates, 1992). Research has 
demonstrated that Water Hyacinth ponds can be used to achieve secondary treatment 
standards but large land requirements make it uneconomical in Hawai’i (Okita, 1991 
and Mudivarthy, 1992). 

Development of the Ewa Plain is now in full swing but adequate water supplies 
still have not been identified to support the numerous projects under construction 
(Dooley, 1988 and Tillis, 1989). The BWS and State are experimenting with 
desalination of brackish water supplies to provide the alternative water sources for 
Oahu's future. In a joint venture with the James Campbell Estate, they have developed 
a one-mgd pilot plant that is currently in operation at Campbell Industrial Park. Initial 
experience indicates high production costs ($3.70/ 1000 gal). The original feasibility 
study (Park, 1983) estimated an adjusted 1992 cost of $0.86 /1000 gal for full scale 
operations (10 mgd), but experience in other plants throughout the U.S. indicate a 
range of $1.30 - $1.65 is more realistic (Moncur, 1992). 

The diversion of surface waters for agricultural irrigation and personal 
consumption is an ancient Hawaiian tradition that demonstrates deep cultural respect for 
conservation and preservation of nature. Today surface water sources provide potable 
supplies for over 67 percent of the U.S. population (Davis, 1991), they only contribute 
15% of Hawaii's present potable supply (USGS, 1987). No surface sources are 
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currently used for potable supply on Oahu. The development of alternative freshwater 
supply by impounding runoff from Waikele and Honouliuli Streams (Figure 1-2) was 
investigated by the BWS in the 1970s (Chang, 1973 and BWS, 1979). The feasibility 
of this concept, using alternative methods of impoundment, was studied further during 
the ensuing years (Murabayashi & Fok , 1983 and Fok & Murabayashi ,1991). In 
each study, feasibility was assessed based only on the benefits derived from irrigation 
use because the resulting water quality was assumed to be unfit for potable use. 
Furthermore, stricter monitoring and treatment requirements have been implemented 
for surface waters by the Safe Drinking Water Act (SDWA). This has resulted in a 
reluctance to develop surface sources for potable supply (Smith, 1990). In fact, 
impounded waters are used in 1700 cities to provide potable water for more than 55 
million people in the US (Gelderich, 1980). As the result of point source controls 
implemented in conjunction with the Clean Water Act (CWA), the quality of 
impounded freshwater from Waikele Stream may well be much better than most raw 
water sources for municipal supplies throughout the nation. 

Treatment to potable standards will certainly entail additional costs but it will 
also greatly increase the utility of the product. This could dramatically alter the cost / 
benefit analysis and result in an ultimate production cost that is significantly less than 
desalination of brackish water. Therefore, this thesis will explore the feasibility of 
impounding freshwater from Waikele and Honouliuli Streams in the West Loch of 
Pearl Harbor for potable use rather than irrigation. First we will identify the 
organizations that have an interest in this proposal. Then we will review environmental 
legislation that could impact how to proceed and where to seek funding. In Chapter 
Three the existing water quality data for Waikele Stream will be reviewed to identify 
critical water quality parameters that will need potable treatment . Chapter Four will 
explore how impoundment of surface flow can be expected to impact critical water 
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Source: (FWPCA, 1969) as adapted by (Fok, 1992) FIGURE 1-2. WEST LOCH DRAINAGE BASIN 



quality parameters and estimate the size of the reliable supply. Then we will identify 
facilities that will be required to accomplish impoundment and treatment and estimate 
the construction cost. A plan of action will be developed in Chapter Seven to initiate 
additional data gathering, research and consensus building so that the ultimate 
feasibility of this concept can be evaluated. 



"PLAYERS" IN THE PROCESS 

In order to better understand the benefits and impacts of freshwater 
impoundment we must identify the various public and private organizations that could 
be affected and evaluate their potential gains and losses. 

Board Of Water Supply (BWS), City And County Of Honolulu 

This semi-autonomous public agency is charged by the City Charter to 
conserve, develop resources, and operate municipal water utilities on Oahu. It is 
entirely self- supporting from revenues generated from water sales. To execute these 
responsibilities they have the authority to issue revenue bonds for capital improvements 
and have the power of eminent domain (BWS, 1982). The BWS is the largest single 
user of groundwater in the PHGWCA. It exports 50 mgd to support shortfalls in 
Waianae and Honolulu. Without this augment the water demand in the primary urban 
area could not be satisfied. Impoundment of fresh water runoff from the Waikele/ 
Kipapa/ Honouliuli watersheds would prevent the loss of freshwater runoff which 
currently drains into and mixes with the saltwater of the Pearl Harbor estuary. This 
could provide as much as 25 million gallons of water each day to augment existing 
groundwater sources on Oahu. This new water supply would provide substantial relief 
to the already strained Pearl Harbor Aquifer and support ongoing development in 
Kapolei. Several plans have been proposed to create this freshwater impoundment in 

West Loch during the past twenty years, but the BWS currently favors desalination as 
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the principal alternative of new source development. This alternative is supported 
because of costly monitoring and treatment requirements mandated by the "surface 
water treatment rule" of the Safe Drinking Water Act which will be explored in 
Chapter Two. 

City And County Of Honolulu, Department Of Public Works 

This branch of city government is responsible for maintenance of the sewage 
system and operation of the publicly-owned wastewater treatment plants (WWTP) on 
Oahu. The Sierra Club Legal Defense Fund has filed a citizen's suit alleging thousands 
of violations of the CWA at the Honouliuli WWTP. A previous suit against the Sand 
Island plant has resulted in a negotiated settlement that requires a four year study of the 
health and ecological impacts of the Mamala Bay sewage outfall (Antolini, 1992). The 
divergent views of the interested parties have made it difficult to establish productive 
dialog with citizens' groups such as Save Our Bays and Beaches (SOBB). 

Consequently a third suit is impending at the Kailua WWTP. This situation is 
unfortunate because it threatens to force the expenditure of millions of dollars on 
improvements that will not significantly improve water quality. Several studies have 
indicated that the major source of near-shore pollution is runoff from breaks in sewage 
collection lines and nonpoint agricultural sources (Fujioka, 1990). The general public 
has been reluctant to accept this fact because of the poor track record established by 
past treatment practices which caused significant pollution in Kaneohe and Mamala 
Bays and Pearl Harbor. Although local newspapers have highlighted the significant 
improvements that have been made, the department's public credibility is still in 
question. An extensive baseline water quality assessment was made of Pearl Harbor 
prior to elimination of numerous point discharges (Morris, 1973). While numerous 
subsequent studies support a continuing trend of water quality improvement as a result 
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of the department's construction of the Honouliuli WWTP, recommended follow-up 
water quality assessments have not been made. Implementation of a new water quality 
sampling program at selected stations could assess the effectiveness of twenty years of 
pollution abatement efforts by the city. 

State Department Of Health (DoH) 

DoH has overall authority for planning water quality management programs in 
the State. Its Environmental Management Division is responsible for water quality 
enforcement, environmental planning, and management of natural resources. Public 
criticism has demanded tighter enforcement of WWTP's throughout the State. The 
department has demonstrated a progressive approach in protecting the public health and 
environment, but also recognizes the importance of balancing these concerns against the 
cost to the taxpayer. Consequently, to minimize overhead costs, monitoring efforts 
have been limited to satisfying specific requirements of various environmental 
regulations rather than continuous monitoring. This has made a greater percentage of 
the operating budget available for abatement actions but has also made it more difficult 
to demonstrate the beneficial results of these efforts because water quality data is 
limited. A comprehensive water quality sampling program could be initiated within the 
Pearl Harbor estuary using a limited number of stations from the 1973 baseline study. 
This would minimize testing costs but still allow a statistically significant assessment of 
water quality improvements during the past twenty years. Such a study could restore 
public confidence in past pollution abatement actions and reinforce the argument for 
secondary treatment waivers if specific water quality improvements can be 
substantiated. The result would allow the expenditure of hundreds of millions of 
dollars on sewage collection systems rather than costly secondary treatment plants that 
would only marginally improve water quality. 
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State Department Of Agriculture (DoA) 

This agency is concerned with protecting the economic viability of existing 
growers and promoting the diversification of new crops. Environmental Protection 
Agency (EPA) statistics indicate that these agricultural sources cause 80-90% of water 
quality problems in Hawai'i (Liu, 1992). Pesticide contamination of wells in Mililani 
and Waipahu caused substantial public concern in 1983 (Lau, 1987). Uncertainty over 
allowable maximum contaminant levels (MCL) has resulted in expensive treatment of 
groundwater to remove minute quantities of pesticides. Subsequent studies have 
indicated that this type of contamination can be prevented by proper application of 
agricultural chemicals(Oki, 1990). Recent research indicates that past water pollution 
controls may have been misdirected. EPA has consequently refocused efforts to 
control non-point sources. DoA is actively involved in a cooperative program with the 
USDA, Soil Conservation Service (SCS) to improve agricultural practices that are 
responsible for non-point source pollution (Tulang, 1992). It appears that freshwater 
impoundment could also provide an opportunity to demonstrate some innovative 
techniques for controlling non-point sources of water pollution by creating and 
enhancing wetlands surrounding the stream mouths. Furthermore, the forty year water 
quality record from Waikele Stream (USGS Gaging Station #162130000) could be used 
with the 1973 baseline study and a new sampling program to evaluate the effects of 
non-point source on the ultimate water quality of Pearl Harbor. 

State Department Of Land & Natural Resources, 

Water Resources Management Division (DWRM) 

This organization serves as the staff for the State Water Commission. In this 

capacity it works closely with DoH to develop the State Groundwater Protection 

Program. This has resulted in the creation of the PHGWC A. The Commission is 
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responsible for ensuring that water resources are appropriately allocated to all users. 
Regulations have been established that have reallocated available groundwater to 
existing users based on lowered estimates of the sustainable yield. The users are 
required to develop their own Water Use Plans. DWRM is working with the Ewa 
Plain Water Development Corporation to find alternative sources of water to support 
new water requirements for Kapolei, Oahu’s "Second City”. One of the initiatives that 
has resulted is the demonstration desalination project. While desalting has been used 
on a large scale in some nations, it is substantially more expensive than groundwater 
sources (almost twice the cost). Development of a more cost effective alternative 
would be welcomed by users and regulators alike because the need for these expensive 
new sources is hotly contested by developers (Dooley, 1989 and Tillis, 1988). 



State Office Of Planning (OSP) 

New, affordable housing, preservation of existing jobs and creation of new 
middle income jobs are Hawaii's highest priorities. Preservation of water resources is 
vital to all of these goals. Balanced growth is also an important consideration because 
of environmental and cultural concerns. As the State’s strategist for implementing long 
range objectives, OSP is interested in supporting innovative solutions. Past experience 
supports public involvement in the planning process but this public input has also 
proven to be time consuming. This staff is in the best position to recommend 
appropriate levels of public involvement given the time constraints that are imposed by 
the situation. They are also experienced in coordinating grant applications for federal 
funding. 
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Ewa Plain Water Development Corporation (EPWDC) 

This corporation has been organized by the Campbell Estate to reassess net 
water demands for new projects and provide solutions to water shortfalls in this area. 

It represents Haseoka, Gentry, Horita and many other smaller development companies. 
The current master plan for Kapolei relys on the use of local groundwater sources to 
satisfy new demand (Helber, 1992). This can only be accomplished if sufficient 
agricultural lands (which use extensive quantities of potable water) are converted to 
urban uses that implement strict conservation measures. The Water Commission's 
current allocation in the PHGWCA does not support this reallocation concept. 
Consequently, EPWDC is currently reviewing the water projections of their Water 
Master Plan (Belt Collins, 1987). Recent declines in the Japanese stock market have 
threatened financing for many of the projects proposed for the Ewa Plain. If this water 
allocation discrepancy is not resolved or an economically viable alternative water 
supply is not quickly developed, millions of dollars could be lost and thousands of 
families will continue to be deprived of housing and new jobs. 

The Pearl Harbor Estuary Program Interagency Committee 

This committee formed during the summer of 1990 to address the pollution 
problems associated with the Pearl Harbor Watershed. Sedimentation and the problems 
it causes is their foremost interest. This group is coordinated by the South and West 
Oahu Soil and Water Conservation Districts. Participants include representative from 
Federal, State local and governmental agencies as well as private organizations. 
Through their cooperative efforts and joint funding a grant proposal has been prepared 
for funding under § 319 of the Clean Water Act (CWA). This group is the logical 
choice to coordinate initial review and subsequent data gathering and research if further 
planning is warranted. 
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Oahu Sugar Company 

Sugar production is the most intensive water user in the Ewa Plain but much of 
it's agricultural land is rapidly being converted to urban use. Environmental controls 
established by the CWA have increased sugar production costs, making Hawaii's 
largest agricultural crop much less profitable. This company is the largest user of 
water in the PHGWCA and recent reductions in water allocations are sources of great 
concern. The company is very reluctant to convert from existing groundwater to 
alternative supplies because substantial capital investments have been made to develop 
this source (Oahu Sugar Co., 1985). There is very little incentive in using a surface 
water source that will require new and expensive distribution lines to irrigate crops. 
The proposed use of sewage effluent as a replacement for potable water used for 
irrigation raises potential product liability as well as technical implementation 
questions. 

Sierra Club Legal Defense Fund (SCLDF) 

This organization is a private, non-profit corporation that has recently 
established an office in Hawai'i to represent the "public interest" in environmental 
issues. They have represented Hawaii's Thousand Friends and Save Our Bays And 
Beaches(SOBB) in several CWA citizen suits against the City. SCLDF has been 
criticized by the local scientific community because much of their litigation has been 
supported by mainland studies rather than local research. Because of their contacts 
with independent mainland experts SCLDF may be a likely choice to represent the 
"public interest" in a scoping assessment of this proposal for surface impoundment in 
West Loch as an alternative potable water source. 
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